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ABSTRACT 



As postsecondary vocational education turns 
increasingly to preparation for high technological occupations , the 
question arises as to whether or not this infatuation with education 
for high technological occupations is reasonable and justified. Data 
on technician-level employment seem to contradict the. view. that high 
technological manufacturing is_ bi-modal , with no real middle-level 
positions. Therefore, some real future exists for high techholbgy 
vocational education. However, the humbersbf these jbbs that will be 
created is, and will cbhtihue tb be, a small prbjpbrtibn bf overall 
job growths While high technblogy prbgrams in cbmmunity colleges have 
high growth rates, the numbers invplved are still relatively small 
compared tbthe larger number of students in more conventional 
prbgrams. If enrollments in high technology are higher than the 

grbwth rates bf_ppenings, the programs may be "training for 

unemployment." The current developments in vocational education for 
high technological occupations are remarkably consistent with the 
history of vocational education . Similarities include the tendency to 
over-promise, i.e., to claim that educational reform can solve every 
social and economic problem^ the problems of keeping up with changing 
production methods and techniques and specific versus general 
training, and the egalitarian claims of community colleges. lYhB) 
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THE _BANDWAGpN ONCE M_0_RE: 
VOCATIONAL PREPARATION FOR HIGH-TECH OCCUPATIONS* 

_W. NprtoriGrubb 
_L.B.J, School of Public Affairs 
The University of Texas at Austin 

One element of the technological determinism that suffuses the United 

States is a tendency to identify hew techriblbgies as the generators of 

ecbhbmic and social progress. The cbnveritibnal depiction bf the Industrial 

Revolution as a series of technical developments ^ increasing general 

productivity and the standard bf living as well as transforming all sbcial 

institutions, has been repeated for other changes, especially the development 

of the railroad in the nineteenth century, the development of electric power. 

and the automobile in the early twentieth century, and now the development of 

micro-electronics.^ A corollary of technological determinism? is a tendency to 

search for technological solutions to social and ecbhornic problems, as in the 

recent infatuation with high technology as a way of increasing productivity, 

reducing uhemploymeht , rescuing declining regions, and prornotlhg our 

international competitiveness . 

In education, there has been a tendency to view schooling as a panacea 
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for social and economic problems, a tendency similar to technological 
determinism in searching for solutions that have little to do with the causes 
of these problems. The current concern with the ways schools should be 
transformed to prbmbte high-tech development therefore combines two powerful 
strands of thought about social arid ecdriomic improvement. This combiriatiori is 
in some ways more .potent than each individual strand, because it allows 
educators to claim the rhetoric of economic develbpmerit for the schools, and 
gives the schools a centrality and "revelance" that can rib Ibriger be claimed 
for moral and intellectual development. Small wonder, thert, that educatbrs 
cannot resist jumping on the high-tech bandwagon. 

Much bf the debate over the role of education in high technology has 
emphasized the shbrtages bf M.A.s arid Ph,D,s, and the need in elemejitary arid 
secbndary education for improved math and science instruction. Nbt 
surprisingly^ hbwever^ vbcatibrial education has also been affected by the 
current prebccupation with trairiirig fbr high-tech occupatibris. Vocational 
programs provide special bppbrturiities to examirie the chariges within the 
schooling system, because they are tied more explicitly to ecbribmic 
imperatives and are largely unconstrained by conceptions bf academic or 
liberal education • 

Within vbcatibnal education ^ the most impbrtarit developments are now 
taking place at the pbst-secbridary level, especially within commurilty 
colleges. In 1980-1981 /pbst-secbridary programs accounted, for 38% of all 
vocational erirbllmerita . ^ The impjbrtarice bf pbst-secbridary programs, rather ^ 
than the high-school programs that have always beeri the heart bf vbcatibrial 
education; may be even greater than these numbers indicate, sirtce a great deal 
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of secondary vocational enrollment lis really avdcatibrial (like automobile 
repair couraea, homemaking, and typing). In addition^ there is now 
aubatantial evidence that the rate of return to secondary vocational educatibri 
over alternative curricula is essentially zero, while the evidence on post- 
secondary vocational programs is at least mixed. ^ Thus post-secondary 
education is now the level where the most important developments in vocational 
education are taking place. 

*. - 

The evolution of the community college is itself an arresting 
development. Over the past two decades community colleges grew faster than 
any other level of schooling: between 1970 arid 1980 erirollmerits in two-year 
institutions grew by II^X, while the rest of higher educatibri grew by a modest 
19J; by 1982 community colleges accounted for 38? of enrbllmerits iri higher 
education. 5 (Even during the 1960s, community colleges increased by 26U, 
compared to 83% for four-year institutions.) As the community college 
expanded, its central purpojse changed from a predominanty academic institution 
leading to a four-year college to a vocational institution with a terminal 
degree arid certificate programs.*^ Currently, there is substantial agreement 
that two-year institutions have become predominantly vocational rather than 
academic, although the data to substantiate this trend remain elusive.^ 

dther stages and other levels of American education provide clbse 
parallels to the growth of the community -colleges during the 1960s and 1970s.^ 
Between l890 and 19^0 high school enrollments grew rapidly, and the high 
school became (after oohsiderable debate) increasingly vocational rather than 
academic — both iri the sense that an explicitly vocational curriculum 
developed i and iri the more general sense that educators promoted the high 
schbol as a way- tb get jobs. The expansidri of four-year institutions in the 
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post World War II period followed similar patterns, with a shift towards .more 
explicitly vocational curricula like business, engineerings and nursing. The 
developments in the community colleges are therefore part of a larger process, 
affecting all levels of the educational system, by which schooling has become 
increasingly vbcatibrialized . 

Given the vocational roles of the community colleges and the attraction 
of high-tech development, it is not surprising to see post-secondary 
vocational educatibh turning increasingly to preparation for high-tech 
occupations. The journal of the American Association of Community and Junior 
Colleges (AACJC) is filled with stories of programs being developed in exotic 
specialties like rbbbticsi laser technology, and computer assisted drafting 
(aided with grants of equipment from IBM5 . as well as more "conventional" 
courses in computers and electronics; high rates of growth in energy-related 
technologies have also been reported.^ Many of these developments have latched 
bhtb the rhetbric bf economic development that has been cbmrabn for the rest of 
educatibh; the robotics programs at the Oakland (Michigan) Community eoi3:ege 

has been justified as contributing to "Michigan's salvation" by replacing jobs 

- . _ _ir)- — — 

Ibst in the auto industry**^ and the president bf a cbrnmunity college in an 
area of high Uneraplbyment declared that "The development of high technology 
programs represented our very best hbpe. not bhly bf attracting hew industry 
to our area, but for helping existing industry cbrnpete and prbsper".^^ 

The rhetbric and plans bf cbrarhuhity colleges has become equally obsessed 
with high-tech develbp*herits. The AACJC's arialbgue to the President's National 
Cdramissibri bn Excellence in Educatibn^ a "cbncept paper" entitled "Putting 
America Back to Wbrk"o directed special attention tb the "current and 
predicted skill shortage ^ a reas of eraplbymeht bpjpbrtUnities . particularly in 
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high-technology occupations" like cornpater analysts and programmers, computer 
software engineers^ and electronic technologists.^^ The conventional wisdom 

that the ^United States is moving from an industrial and service economy to an 

"information eodhbrny" ^ with a preddrnihahce of "information employees" 

requiring more training and high-tech skills, has been cited as a special 
challenge and opportunity for community colleges. 

Just as every other level of education has begun to search for hew^ 
sources of funds to support high-tech education, community college voc ed 
programs have developed initiatives for new federal programs and for business- 
education cooperation. The Governmental Relations Commission of the American 
Assbciatibn of Comratanity and Junior Colleges (AACJC) recoramended new federal 
initiatives for "human resource development", defined as retraining employed 
wbrkers in high techhblogy and service occupations; upgrading workers for new 
technologies; strengthening basic skills and techhblbgical knbwiedge bf 
military recruits; arid imprdvirig workers' productivity to offer ah improved 
competitive posture". The AACJC's Cburicil for Occupatidrial Education has 
developed a high-technology techriiciari trairiirit^: act which provides tax 
incentives to private corporatibns to develop partnerships with cdmmuriity 
colleges, to train and upgrade technicians.^^ Firially^ the rhetoric df 
"partnerships" with business and industry is ubiquitous; partnerships ire both 
way of securing hardware and instructors in rapidly-develbping high tech 
fields and wajrs of providing specific training for--and thus securing jobs 
in — new and expanding companies. 

All the themes arid slbgaris that have predccupied the rest bf the 
educational system have irifluericed develdpraeritn Iri pdst-secdridary vbcatibrial 
education as well. At every level, the same qur?stioris apply: is the current 
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irif atuatibri* with educatibri for high-tech occjupattons reasonable and justified? 
Will graduates bf these programs find well-paid employment in their fields of 
training, or will programs in pbst-secbhdary high tech areas follow the common 
pattern bf other vbc ed programs, prbviding little economic advantage to their 
students? Abbve all* does the dawrilhg bf high tech mean a real transformation 
in schooling, or a continuation bf older patterns? 

In this paper, I will first examine some aspects of the demand for high 

tech vbc ed, by using data bh technician-level employment to examine the truth 

bf several conventions abbut high-tech occupation. I will then look at the 

supply bf students in pbst-secbhdary vbc ed programs, to see how important 

high-tech has been in the expahsibri and develbpmeht of post-secondary. 

institutibns. Finally, I will examine sbme powerful continuities of high tech 

education with the histbry bf vbcatlbrial education, as a way of analyzing the 

potential pitfalls that cbnfrbrit high-tech vbc ed. 

Rat^terns of Demand for High-Tech Vbcatiohal Education: 
Evidence frbm Texas 

Two conventional wisdoms about high-technology now confront each other. 
The first holds that technological developments generate Jobs with higher 
skills, in turn requiring additional schooling and resulting in higher pay and 
better wbrkihg conditions. The second cbhvehtion — developed partly in 
reactibri tb the first--is that high-tech sectors have a bi-modai occupational 
distributibri--dbmihated at one end by highly-trained professionals with 
college or pbst-gradUate degrees, and at the other end by low-skilled 
assemblers. The claim bf a distributibn -has been used tb puncture the claim 
that high-tech bccUpatibns are all highly-skilled well-paid, and offer good 
working conditions. More speculatively, some have claimed that bi-modal 
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bcscupatibhal patterns will lead to an increasing polarization of society 
through a decline of the middle of the income and skills distribution. For 
educatibri, the implication of bt-modal occupational patterns is that the real 
demands will be for ihdividaais at the B.A. level and above. Two-year 
institutions are thus largely irrelevant except to insure a large pool of 
individuals having science and math prerequisites for advanced programs. 

If a bi-modal occupation distribution is correct, then the benefits of 
post-seconday voc ed programs for high tech bccupatibris may be negligible. 
Gommunity colleges advocates have argued that ^these iristitutidns are most 
appropriate for imparting "middle-level" skills. Supipbrters of community 
colleges have offered a simple explanation for growth in post-secondary 
vocatiohai education: jobs requiring middle-level skills have grown faster 
than other jobs, and the skills for these job are more appropriately learned 
in twb-year colleges than in the high school or in four-year institutions.^^ 
These middle-level occupations include a large number of technicians, 
paraprbfe.jsiohals, semi-professionals, foremen, and skilled clerical and craft 
workers. One descriptibri of these middle-level occupations includes the 
following characteristics: 

1. They require training beyond the high school level; 

2. They require sbme thebretical khbwledge of mathematics and science 
equal to the first year or two of a prbfesslonal prbgram; 

3. They require training in the develbpnerit bf manipulative skills for 
using delicate and precise labbratbry instruments and equipment; 
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4. They often require that a perabri have personality characteristics 
which allow him to Understand human behavior, especially if he is 
employed in a supervisory pbsitibri or in a social-service or hurnah- 
relations occupatidn; 

5. They train students ais assistants to professibrial workers or 
administrative officials J ^ 

Often, tne growth of such occupations has been credited to technological 
develbpments, with the expansion of computer-related jobs and health 
techhblbgies as cbrnrnbri examples of new and expahdihg occupations generated by 
technical advances. In this cbriveritibnal view^ occupational demand due to 
technical change leads directly tb increased erirbllmeriti with the implication 
that cdmrtUnity college students then obtain jbbs in the areas for which they 
have been trained. 

However, if the claim of a bi-modai occupational distribution is correct, 
then the expansion of high-tech sectors nay not increase the demand for the 
technicians and techriologists requiring these "middle-level" skills, commonly 
bbtairied in corhmuriity colleges. There are two sources of relevant data: 1986 
census data* which is the more detailed but also more difficult and expensive 
to use; and the Bureau bf Labbr Statistics National Industry-Occupation 
Matrix, with data for 1970, 1978, and prbjectioris to 1980. 

Table 1 presents 1980 Census data on the employment of four different 
categories bf wbrkers in high-tech and conventional manufacturing sectors, by 
level bf schooling, fbr the state of Texas. They show quite clearly that the 
occupational distribution bf high-tech manufacturing is not bi-modal. Middle- 
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level occupations, defined as technicians ^ are more prevalent in high tech 
mahafacturihg, since 15.1$ of employment in high-tech mahufacturirig is in 
tec5hriic5ian positions compared to 6.5% in cohvehtidPal manufacturing. 
Furthermore i technicians in high-tech sectors tend to have more education, 
since m.3% havd some college and 18.^*% have a B.A. or /ndre, compared to 28.*tX 
arid 10.8% in coriveritibrial manufacturing. (Prbfessibnals and managers also 
tend tb have more educatibn in high-tech manufacturing, since 6^.7% have a 
B.A. or over ^ cbripared to ^7.9% in cbnventibnal manufacturing; however, 
clerical workers arid assemblers in high-tech sectors have less education than 
their counterparts in cbnventibnal manufacturing.) If we consider "middle- 
level" occupations as thbse positions filled by individuals with one to three 
years of college, again there are relatively more of these positions in high- 
tech sector S--25. 4% of total employment, versus 20i in conventional 
manufacturing, with proportionately more of these "middle-skilled" individuals 
in professional, managerial, and technician positions rather than assembler 
and "other" occupations. Thus, these data support the contention that high- 
tech sectors do have somewhat more middle-level positions and generally 
require more education — both in professiorial and techriical pdsitidris, arid 
overall — compared: to cbnveritiorial mariufacturirig. 

Corroboration of these patterns in Texas comes from the BLS industry- 
Occupation Matrix. table 2 gives the fraction of employment in a variety of 
high-tech sectors (using the "Massachusetts" definition again) employed as 
technicians and as computer specialists. Compared to employment in all 
sectors, high-tech sectors hire more technicians arid more comjjuter specialists 
(except for watches and ciockwork arid miscellarieous transportation 
industries). Furthermore, the projected growth in the proportion bf 
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Table 1 

beCUPATIONAL COMPOSITION OF HIGH-TECH 
AND STANDARD MANUFACTURING IN TEXAS, 1980 



High-TerbuJlaauf 

Years of Professionals 



Education 


and Managers 


Technicians 




Assembler 


Other 


Total 


i-i2 


7.9% 
13. 9 


12. 7% 
40.3 


15.5% 
57.5 


45.8% 
72. 8 


18.1% 
58. 9 


47.9 


13-15 


22.8 
21.4 


24. 7 
41.3 


15. 8 
31.1 


23.9 
20. 1 


12,8 • 
22.1 


25.4 


±6 


60.1 
32.5 


10.8 
10.4 


7.2 
8.2 


9.4 
4.6 


12.5 
12.5 


14.6 


17+ 


72.1 
32.2 


10.1 
8;e 


3.5 
3.3 


6.3 
2.5 


8.0 
6.6 


12. 1 


Total 


27. 1 


15.1 


12.9 


30.2 


14.7 


100.0 






Standard Manufacturing 








1-12 


_ _5,6 
25.6 


5.9 
60.7 


11.4 
62.9 


53.0 
80.5 


24.0 
73.5 


67 4 

KJ / r '-r 


13-15 


19,5 
26,5 


9.2 
28.4 


,fl7.4 
28.5 


34.8 
15. 7 


19.0 
17.3 


20.0 


16 


52.6 
29. 7 


6/0 
7.7 


9.1 
6.2 


14.8 
2.8 


17.6 
6. 7 


8.4 


174- 


64.0 
18.2 


4,9 
3.2 


. 7,2 
2.5 


10.8 
1.0 


13.1 
2.5 


4.2 


Tbtal 


15,8 


6.5 


12.3 


44.4 


22.0 


100.0 


The upper 


figura of each 


cell is the row 


percent ; the 


lower figure is the 


column 



percent , 
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All InMttki Ordinance — 

1978 1990 1978 1990 

Technicians 1.26% IM . 5.00% 5.511 

Cotiiputfef Specialists M ,50 2.38 2.28 



. Office, . ; 

Accounting Machines Electric Computing Electrical Machinery 

1978 1990 1978 1990 1978 1996 

3.96% 4.377, 7;39% 8.12% m m 

3.34 2.75 13.69 11;73 1.04 .88 



Professional 

Coiiunication Scientific Scientific 

LEguipment instruments _ Instruments ' 

1978 ,1990 1978 1990 1978 1990^ 

■lans 6.27% 7.59% 4.72% 4.75% 5.87% 6.08% - 

Specialists 1.49 l.'SO .97 .89 1.06 .99 

] 

Watches and Mfscellaneous 

— C l^ckworlc Transportation Drugs. and Medicines 

1978 '1990 1978 1990 1978 1990 

Technicians . .1.23% .88% 1.37% 1.51% 6.48% 6.18% 

Gorapoter Specialists ■ ;34 .27 .21 .25 1.11 1.05 

*Not a high-tech sector a(|cording to the Massachusetts definition. 

Source: Bureau of tabor Statistics, The National Industry-Qccuimtion EinployM 
Bulletin 2886,' April 1981, M. i, Table 1; 

ERIC 12 



Optical and Health 

Supplies Photo Equipa ent- 

1978 1990 1978 1990 



5.52% 5.38% 



,61 .56 



Metal-working* 
Machinery.. 
1978 1990 

2.79% 3.27% 
.44 .39 



5.1 5.; 



1.53 1.39 



Other Electrical* 
.. .Machinery 
1978 1990 

4.76% 4.13% 
.91 ;65 
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technicians between 1978 and 1990 is higher in most of these sectors i though 
in most of them the proportion of compater specialists wi?l decrease; 
Therefore i the claim that high tech Industries have ho skilled "raiddie" in 
their bccupatlohal dlstrlbutlohs Is again disprbveh; 

The income distribution in high-tech manufacturing also fails to display 
any evidence of bi-modality. Figure 1 depicts the income distributions in 
high-tech and conventional manufacturing in Texas. The high-tech distribution 
has a slightly higher fraction of the highest-paid individuals, but aside from 
this there is no tendency for the shape of the two distributions to be 
radically different, and no support for the contention that the middle of the 
income distribution is eliminated by the rise of high-tech sectors. 

The income distribution is important to education because it influences 
the rate of return to different levels of schooling. If there is no middle to 
the distribution of income in a particular sector, then it is. more likely that 
there will be substanf,ial rates of return to high levels of schooling, with 
lower or zero returns to moderate levels of education — the levels of education 
associated with post-secondary vocational education. Thus, the conclusion 
from the preceeding graph that earnings in high-tech sectors follow a 
conventional distribution suggests that returns to moderate skill levels, may 
be about the same in high-tech and cbhvehtiohal sectors i Table 3 presents the 
results of income fuhctlohs for different sectors of the Texas economy, and 
confirms this hypothesis. ' the returns to one to three years of college are 
almost exactly the same in high-tech and standard mariufacturirig (.157 arid 
.163)* although the returns to a B.A. degree arid to pdst-gradiiate educatidri 
are higher in high-tech emplbymerit. (To be surei there are substantial 
variations within each of these broad categories; for example, computing 
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Table 3 



INCOME FUNCTIONS BY SECTOR FOR TEXAS, 19?9 



Independent Variabl es; _'_ 

"Post- Log 
Secondary College Graduate KaU tet- Hispanic -lg4 Work 75 



1. |High-Tech Manafai: taring 


;157 


.419 


;517 


.412 


-.116 


-.195 


.369 


.178 


;S5 


j a. Electrical Machinery 


.161 


.422 


.539 


.407 


-.125 


-.180 


.374 


M 


.55 


b; Office Machines 


.096 


.353 


.393 


.467 


.013 


-.178 


.498 


.241 


.43 


c. Computing Equipment 


.184 


.430 


.462 


.411 


-.085 


-.248 


.465 


.239 


.55 


d. Commani cation Equipment 


.060 


.298 


.406 


.442 


-.11? 


-.159 


.433 


.143 


.57 


2. Standard Manufacturing 

- - P 


.163 


.358 


.428 


.463 


-.186 


-.255 


.253 


.187 


.41 


a. Aircraft and Farts 


.135 


.326 


.411 


.312 


-.137 


-. 199 


.399 


.147 


.44 


b. Food Products 


.173 


.390 


.495 


.369 


-.236 


-.272 


.208 


.201 


.36 


c. Non-electrical Machinery 


.144 


.327 


.435 


.445 


-.124 


-.196 


.285 


.196 


.36 


d. Metal Products 


.138 


.345 


.421 


.427 


-;210 


-:240 


.271 


:196 


.33 


3. Goraputer and Data Processing 


.068 


;293 


i329 


.396 


-;20O 


-;d83 


;56d 


.206 


.46 


4. Petrochemicai Manufactnring 


.163 


.358 


.428 


;463 , 


-.186 


-.255 


.253 


.187 


.41 


a. Oil and Gas Extraction 


.110 


.391 


.499 


.419 


-.222 


-.'187 


.345 


.198 * 


.43^ 


b. Petroleum Refining 


.095 


.358 


.483 


.449 


-.090 


-.118 


.275 


•.191 


.40' 


c. Chemicals 


.151 


.322 


.445 


.441 


-.170 


-.169 


.259 


.204 


.39 


5. Retail Trade 


.117 


:341 


.335 


.421 


-.188 . 


-.206 


:192 


.228 


;34 



The dependent variable is the log of income. Post-Secondary, College, and Graduate are dummy variables for those with 
13-^"^ q'^" and 17+ years of schooling; Male, Black and Hispanic are dumies; Work 75 is a duniny for those who were employed 
inERl.CBecaase of large ...sample sizes; ail coefficients are highly significant. yi*- ; j fl 
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eqdipment has a return in post-riecondary education three times the return to 
cbmmanication equipment.) Surprisingly, returns in computer and data 
processing — a service rather than a manufacturing 3ectdr-.-are relatively Idwi 

These results suggests that the conventional view of high-tech 
manufacturing fbllbwing bi-modal occupation and income patterns is not 
correct, at least in Texas. The' fears that high-tech provides no real 
emplbynient for "middle-level" skills training may be unfoanded. Therefore, 
the important demand-related issUe becomes the projected growth rates of high- 
tech sectors and of high-tech bccUpatioris suitable for vocational programs. 
Here the existing evidence is relatively clear: although the growth rates of 
high-'jech sectors and occupations will prbbabily be relatively high, the 
numbers of positions created will be rather small. 

Table ^ presents data on several middle-levei , high-tech occuptions, 
taken from the BUreaU bf Labor Statistics projections to 1995, These figures 
show that while the grbwth rates in these occupations will be high relative to 
the growth rates in all bccUpatibhs* the numbers of jobs created' in these 
occupations will equal only abbUt 1 ,431 ,000— about 5.6$ of the ' total 
25,660,000 jobs that will be created during this period. 

Thus. I come tb ah equlvdcal conclusion about the demand for middle-level 
high-tech positions. The view that high-tech mahuf actaring is bi-modal, with 
no real middle-level pbsitibns, seems to be incorrect; therefore, there is 
some real future for high-tech voc ed. Oh the other hand, the numbers of 
these jobs that will be created is now and will cbritihUe tb be a small 
proportion of overall job growth, despite high grbwth rates. The danger is 
that educators, like the rest of the country, may be easily attracted to high 

c 
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Table 4 



EMPLOYMENT IN SELECTED MIDDLE-LEVEL HlGH-tEGH OCeUPATIONS; 

1982-1995 



Employment 
(In Thousands? 



Eiigirieeririg arid Science 
Technicians 

Health Techriblogists arid 
Techriiciaris 

Other Techniciaris 

Computer Specialists 

Computer Operatirig Persbririel 

Computer Service Techriiciaris 

Engineering Equipment Mechanics 

instrument Repairers 



1982 

1,243 

■ 627 
364 
521 
580' 
55 
83 
41 



1995 

1,661 

898 
453 
943 
737 
108 
94 
51 



Growth 
Rate 



33.6% 

43.2 
24.5 
81.0 
27.1 
96.4 
13.3 
24.4 



Job 



418 

271 
89 
422 
157 
53 
11 
10 



Ail Occapations 



101,510 127,110 



25.2% 



25,600 



Scarce:: George Silvestr.t, et al. , "Occupational Emplbymerit Prbjectibns Through 1995"^ 
Monthly Labor Review : 106 (November 1983): 37-49, Table 1. The 1995 figures ' 
in this table are those assuming a mbderate grbwth rate. 
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growth rates arid 3b jump bri the high-tedh baridwagbri* igribririg the fact that 
most of the jbbs are likely to be in other* less glambrous areas. 

XL>- Jhe Supp ly oi^ Student s in High-Te ch. Vocational Ed ucation 

An obvious question is whether the erithiisiasrn bf studerits fbr high-tech 
trairiirig matches the vigbr bf the riatibrial rhetoric. The best way tb examine 
the supply of students iri pbst-secbridary vbcatibrial prbgram is tb Ibbk at 

cbmpleters--the riximbers of studerits who have received ari Assbciate bf Arts 

-- __ _ ~ _" " " _ _ _~ _ _ ou 

(A. A.) degree or some other formal award iri pre-baccaluareate programs. 

Table 5 presents data dri completers for different curricula, between 1970-1971 

and 1981-1982. 

A remarkable shift iri curricula seems to have takeri place iri the recerit 
past. During the 1970s^ the highest growth bccurred iri relatively 
coriveritibrial fields--iri riUrsirig arid other Ibw-tech cbmpbrierits of health 
services (like derital assistarits arid hygieriists) ; iri some of the traditional 
curricula (like automotive arid coristructiori trades) withiri 
mechartlcal/ertgirteerirtg techrtblogies ; iri agriculture arid fbbd service; iri 
public services, which include programs for police, firefighters, and child 
care workers; and above all in business and commerce, which includes various 
managerial curricula as well as a large number of secretarial programs. 
Growth rates in high-tech programs — data processing, health technologies, and 
the "other" component of mechanical/engineering technologies that includes a 
variety of potentially high-tech occupations in electronics, instrumentation i 
and other erigirieeririg related fields — were modest but hot bverwhelmlhg , 



relative to the overall growth rates in community collegefs. During this 
period annual growth rates ol 6.7X iri A. A. degrees were considerably higher 




Table 5 



ASSOCIATE DEGREES AND OTHER PRE-B.A. AWARDS 
BY CURRICULUM, 1971-1982 



Annua] 



Annual 





1970-1971 








Growth 


Growth 




X J / *-r JL ^ / 


1 Q7fl~ 1 Q 7Q 


1QQ1 IOC) 


19/1-1979 


197^-1982 


Total, All Carricaia 


307,880 


458,532 


515^371 


560,694 


6.65% 


2.8% 


Arts and Science/General 


149,885 


171, 371 


162,663 


160,977 


1. 0 


-0.3 


Data Processing 


8,745 


7,886 


12, 454 


2 7,085 


4.5 




Prdgramniers 


2,149 


2,344 


4,122 


10,026 


8.5 


34.5 


Operators 


387 


571 


927 


1,214 


11.5 


9,4 


Health Services 


34,518 


76,720 


80,022 


90,524 


11.1 


4.2 


Nursing 


22, 116 


45, 913 


50,880 


52,511 


11,0 


1.1 


Radiologic i_ Surgical 














Optical Technologies • 


1,463 


4,586 


6,082 


5,627 


19.5 


-2.5 


Mechanical/Erigiheerlrig 














Technologies 


38,900 


56,303 


71,288 


98,753 


7.9 


I. JL . 


Autdrhdtive and Diesel 


4,762 


9,203 


11,655 


13,434 


11.8 


4.8 


Construction 


4,229 


9,248 


10,087 


11,576 


11.5 


4.7 


Electronics 


7,851 


±0,834 


• 14,613 


25,181 


8.1 


19.9 


Other 


22,058 


27,013 


34,933 


48,562 


5.9 


1.1 .S 


Natural Science 














Technologies 


7,028 


18,047 


19,743 


20,015 


13.8 


0.5 


Agriculture 


2,870 


7,597 


8,748 


8,373 


14.9 


-1.4 


Food Service 


693 


2,62b 


3,789 


4,520 


23.7 


6. 1 


Business arid Commerce 


51,037 


82,987 


121,261 


129,881 


11.4 


2.3 



Public Services 



12,337 35,218 37,940 33,458 15.1 



-4.1 



Source: Natidrial Ceriter for Educatlbhal Statistics, Associate Dj^Rxt^e^ ^ 
Awards Belo w^the Ba<:calaureate , various years. 
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than the growth rates of empioyraeht — which averaged 2.4J annually between 1971 
and 1979; Enrollment in arts and science programs was esaehtially stable ^ 
representing Mgjt of completers in 1971 but only 32% eight years later, a clear 
indication of the long-run shift towards vocational programs. 

Since 1979, high-tech programs seem to have dominated the growth of 
community colleges. Thert' has been an upsurge in demand for computer-oriented 
and other high-tech programs, reflected in both anecdotal evidence and data on 
completers. Enrollments in data processing, in electronics and in the 
••other'* component of mechanical/engineering technologies grew much more 
rapidly than other areas; in fact, the amount of growth in these areas 
accounts for more than the total growth of completers. In contrast, growth in 
business and commerce, and health services, and natural science techridlogi^s 
tapered off, and completers in public service actually declined (as did 
liberal arts graduates). To be sure, programs jhat might be considered high 
tech remain a small fraction of; the total: data prboessihg, health 
technologies, and the potentially high-tech mechanical arid erigirieering 
technologies account for about 19X of total completers * up from 13% a decade 
earlier. Thus, we see a pattern within the cbmmuriity colleges that is similar 
to occupational patterns as a whole: while high-tech programs, have high 
growth rates, the riumbers -Involved are still relatively small compared to the 
larger riumbers of stucierits in more conventional programs like business, public 
service* riursirig, arid liberal arts. 

One question from these figures is whether the growth rates iri high-tech 
vocational programs will be sustained. If sd^ theri there is a possibility Tor 
high-tech voc ed programs to fblldw the high school vocational pattern of 
"trairiirig for urihmplbyment" . The growth rate in data processing of 29.6% 

S3 
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annually compares with a projected growth rate of cofiiputer specialists of 5.6% 
per year betveeh 1978 and 1990; the growth rate of n.3l among mechanical and 
engineering technologists compares with a growth rate of 2.6$ ^ong 
technicians. 2^ 

if enrollments in high-tech are higher than the growth rates of 
openings--as happened for more cbnveritibrial curricula during the 1970s^^ 
—there zre several possible outcdmes. One is that the "middle-level" high- 
tech occupations are now going through a cobweb cycle, of the sort that has 

affected the market for engineers, Scientists , and other higher-level 

28 - 

personnel. If so, then any tendency for bver-enrdllmerits is only temporary, 

as equilibrium between demand and supply will be re-establihed once an over- 
Supply materializes, drives down returns to A. A. degrees, and causes fewer 
student to enroll. While this may happen, there is other evidence to suggest 
that such mechanisms that drive demand and supply to an equilibrium nay be 
weak in the cbramunity solleges. The information available to students seems 
to be relatively scant, and the manpower forecasting programs that might allow 
educators to adjust sUpply to changing demand conditions are erratic at 
best. ^5 The current infatuation with high tech seems to be generating new 
programs without much thought to their long-run employment opportunities, as 
if supply can create its own demand. (This is par-ticulariy true of educators 
trying to use high-tech education as a way to revitalize declining regions.) 
Finally, students in community colleges seem to respond more to costs than to 
benefits, implying that earnings differentials may riot be strorig enough to 
equilibriate supply and demand. The history of high school voc ed provides 
little comfort: it has always been easier to create programs than to r-educe 
or elimiriate those that are worthless, arid the resUlt has been the 
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prblbrigatibri of programs that have outlived any usefuineas they might have 
had. 

ft second possibitty is that a higher fraction of employees in middle- 
level occupations will have post-secondary vocational training, rather than 
any other kind of preparation. This may happen in several ways. Comrnunity 
college students may be absored into jobs in place of those with less 
preparation — a process we can describe either as "skills upgrading" or, more 
cynically, as credential inflatibh. Alternatively, they may take the places 

of those with more training, the process of de-skilling. indeed, the 

1^ 

community college progams are ideally placed to benefit from the simultaneous 

processes of educational inflation — particularly given the failures of high 

schools — and de-skillirig from prdfessidrial-level positions. 

Still a thsird reason why community college training may come to dominate 
other forms of preparation is the process of substitution, in which students 
shift from essentially equivalent programs into community college programs 
that are cheaper for either empiopyers or for students because of public 
subsidies. This process of substitution and the socialization training costs 
has taken place in nursing , for example, where the fraction of graduating 
nurses with diplomas from hospital programs has fallen while the proportion 
with A. A. degrees has increased correspondingly.^^ 

i 

it is , of course , too early to say what patterns high tech enrollments 
will follow, and which of the possible ways of absorbing increased graduates 
will materialize^ However, the experiences of other vocational programs 
provide some warnings about pbtehttal problems for post-secondary programs, 
particularly in high-tech areas. : 



25 



III. Cdritlriulties with the Past 



The shift of vocational education to the post-secondary ievei is 
relatively new, and the emergence of high-tech manufacturing — and the high 
hopes for its development — are also relatively new. Still, the current 
developments in vocational education for high-tech occupations are remarkably 
consistent with the history of vocational education throughout this century; 
From a historical viewpoint, these continuities ^should not be surprising: the 
develbpfneht of micro-electronics and other new technologies are hot 
necessarily more startling or disruptive than was the development of hew 
machinery, factory organization, and steam-related technologies in the 
nineteenth century; the development of electrical machinery and hew clerical 
and managerial bccupatibhs at the turn of this century was similarly the cause 
of great hopes, inordinate fears ^ and disruption in the schools. Oh the side 
of education^ the challenges to education have been roughly the same since the 
turn of the ceritury--tb prepare students for labor markets, to provide both 
skill training and those attitudes and traits conducive to productive work and 
to a particular form of citizenship, and to negotiate between the pressures to 
Use public schooling to equalize opportunities and the pressures to use the 
schools simply to replicate class patterns over generations. Given the 
constancy of technical change and the constancy of the school's role, 
similarities over time should not be surprising; 

Vocatibrial education as panacea : One of the most obvious similarities 
between current burst of concern over education and earlier periods is the 
tendency to over-promise — to claim that educational reform can solve every 
social and economic problem. Vocational education has been especially prone 
to this kind of rhetorical inflation, especially in the claim that it can 
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redtace tan employment and poverty, increase productivity and therefore 
inflation; and improve our international competitiveness. The language of the 
AACJC's call to arms, "Putting Americans Back to Work", is typical of these 
claims: 

bur nation is experiencing a sense of despair , , . that 
whatever we do will jUst not make much, difference. Declining 
productivity, unemployment , and uhderemploymeht , stagflation and 
inflation, high interest rates* and federal deficits have become 
battering rams causing a staggering impact upon our nation- The 
mobilization of our hurnan resources offers a way but . . . 0ur 
country desperately requires a bold hew approach to human 
resource development. That new approach must be equivalent to 
the coramitment that landed a man oh the mdori. Our "mboh-shoot" 
for the 19803 must be aimed at the triple goals of ample 
employment oppdrtunities , increased productivity^ and economic 
health for the individual and the country.^ 



Advocates for vocational educatibh have also claimed that vocational 
education can resurrect depressed areas of the country, by attracting new 
industry (especially high-tech industry) in search of a trained labor force. 



In North Carolina, for example, the cbrhmuhity college system is "the backbbhe 



of our economy . . . the singlemost important element in this programs of 
economic development" . and the efforts to develop high-tech training 



programs as a way to lure high-tech industry to depressed areas— rather than 
setting up such programs after companies have moved into ah area— are other 
examples of using vocational education in the Sometimes desperate effort to 
replace declining conventional manufacturing with high-tech manufacturing. 



These are consistent with a long histbry bf claims that vbcatibnai 
education can reduce unemployment, increase productivity, and stimulate 
international competition. The current preoccupation with besting Japan is 
similar to the concern at the turn of the century with competition from 
Germany, which at the time had a well-developed vbcatibnai educatibh system 
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that served as an inspiration for the American vocational education mbvement 

leading to the Smith-Hughes Act of 1917.^^ The problem with aUch claims is 

that they mistake the real sources of economic problems and promise more than 

vocational programs can possibly deliver. increasing unemployment has been 

due more to the substitution of capital for labor, the export of jobs to other 

countries, and the rise of other countries, trends which vocational programs 

are powerless to change. Falling productivity is due to myriad sources, like 

investment patterns and the shift away from mahuf actaring towards services and 

government employment , none of which have anything to do with education 

policy. Our relative decline in international trade is due more to the 

aturation of countries that had previously been rebuilding from their 

destruction in World War II and to irivestmerit patterns than it is to levels of 

education, in which the United States is still ahead of other countries. 

Similarly, the decline of regions within the United States and the shift from 

the North to the South is due to a number of forces— the general decline of 

some sectors like steel and autdiTibbiles* the search for lower labor costs and 

other costs of production— that are beyond the scope of vocational programs to 

reverse. Not only are the economic development efforts through vocatibrial 

programs zero-sum games — in that they can at best pursuade a firm tb Ibcate in 

one region rather than another — but there is nb evidence that they are 
effective. 35 

The most seribUs prbblem with over-promising is a problem external to the 
schools: the claims that educatibn arid trairiirig solutions can resolve much 
larger problems draws attention away frbm sblutibris that are more precisely 

addressed to causes. However, inflated rhetbric has also tended to prevent 

_ - - - _ , _ _ _ ■ ^ 

serious evaluation, and to prevent a more careful arialysis of which 
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educational programs work and which merely depend on rhetoric for their 
justification. Such over-promising may also draw attention away from the nibre 
modest but certainly valuable role that vocational education can play in 
giving individuals real skills for those "middle-level" occupations that do 
exist i Over the long run. the cycle of boom and bust — on inflated rhetoric 
followed by disappoihtmeht — often leads to political attack, such as the 
criticisms of high school vocational education and various other social 
programs that emerged during the 19703. 

3^ probl^ ££ keep lfife up : Vocational education has always been plagued 
with the problem of keeping up with changing prbductibri methods arid 
techniques. The caricature of a high-school program, using outmoded 
equipment, instructors who have not practiced for decades, and methods that 
have passed from common practice, is part of the criticism that vocational 
education too often "trains for unemployment". The problem of keeping up with 
changing methods and materials is especially serious in high-tech areas, 
because hardware and software change so rapidly and because the costs of 
hardware are often high. In addition, skilled instructors are often difficult 
to obtain, because firms are able to pay much higher salaries than are 
comrnuhity colleges. 

The dominant solution to the problem of keeping up has been to forge 
alliances with businesses, who can then supply equipment, materials, and 
sometimes instructors. Whether this solution can keep all high-tech 
vdcatibrial prbgams up to date is unclear, though it seems doubtful: there 
appear to be too many programs chasing too few generous firms for the 
"partnership" solution to work uniformly. However, even if this solution 
wbrks^ it exacerbates a different problem:. the tehdericy for vocational 
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education programs to offer specific rather than general training, in the 
sense of training tied to one company's equipmeht and methods; 

Specific veFLSga g ener a l training : Every evaluation of vocational 
educatlbh since the 1930s has complained that vdcatibnal programs provide too 
much specific training — training that prepares students for a narrow range of 
occupations, that can easily becorae obsolete as bccUpatibri and sectors decline 

- _ an^ _ _ _ 

or methods change.-*' Yet the charge to make voc ed more general has never been 
successful, in part because what "general" vocational training might be has 
never been clear. Educators have been driven towards more specific programs 
as a way of making their programs seem "relevant" and as a way of increasing 
placement rates. 

. Currently, several presures are urging pbst-secbhdary vocational programs 
towards specific training: the ubiquitous rhetbric bf "partnership" between 
the public and the private sectors; the need fbr high tech programs to use 
equipment and instructors provided by specific firms, with the likelihood that 
firm-specific methods are taught; and the powerful tendency within all parts 
of the community college to provide "customized training", or prbgrams 
designed to meet the heeds of individual firms. Customized training has 
something for everybody: it meets the needs of firms for certain kinds bf 
training; the needs bf community colleges to generate training, programs that 
contribute to local economic developrneht ; and — since students in customized 

prbgrams often find jobs in the firms for which customized training is done 

the interests bf students in emplbymeht and bf cbmmuhtty colleges in high 
placement rates. 

However i there are several drawbacks to such partnerships between schools 
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arid firms* whether in the high-fcech area or not. dhe is that ^ by design ^ 
students may be prepared for employmerit in a particular company* rather than 
being more brbaclly trairied for a range of allied occupations or for a range of 
potential employers; thus a studerit's future is tied to one company Second * a 
student may be narrowly trairied to perform a small rarige of operations, rather 
than being more broadly training to Uriderstartd the basic pririciples of a 
particular occupation or industry. This agairi may raaRe the studerits 
vulnerable to changes in .production methods, a problem that is especially 
serious in high-tech occupations with constant chariges iri equipraerit, software* 
and production procedures. Third, educators have encountered some pressure 
from business and industry to drop liberal requirements for the two-year 
degree and to concentate even more ^heavily on specifically-designed vocational 
programs, including programs of flexible length that vary from the traditional 
academic calendar. 38 Fihaiiy, the justification for public support of firm- 
specific training is unclear: in many cases^ the development of 
"partnerships" i especially in the form of customized training . looks like a 
way for businesses to fund their training at public expense. ^9 there may be a 
real jutificatibri for public funding of general educatidri* but not the kind of 
specific trairiirig that has becbme so attractive to pdst-secdridary programs. 

These problems with public-private partnerships recapitulate the older 
dilemma bf specific versus general trairiirig. Iri order to be "relevant" and to 
place studerits iri jobs that are demonstrably related to their training, 
vbcatiorial programs are driveri tb provide iricreasirigly specific traihthgi 
However, specific trairiirig is lirilikely tb prepare students for shiftirig labor 
hiarkets, arid so is ari irieffective strategy iri the long ruri. 

The problem of specific skill training may be especially acute in many 
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applications of new technology. Paul Adler has argued that*- whether the 
application of high technology increases or decreases the quantity of skills 
required, it changes the quality of skills. in particular, new technologies 
(and especially those based on microelectronics) increase the responsibility 
of the worker for production, in place of requiring only a "trained gorilla" 
responsible for rote manual labor; they demand an ability to perform more 
abstract rather than concrete tasks, since operations involving 
microelectronics cahhbt typically be seen and are hot concrete in the bid- 
fashioned ways of typewriters, paper output, and filing cabinets; and they 
require ihterdepehdehce among jobs (and thus require some uhderstahding of 
other jobs and encourage team work and job ihterchahgeability) because 



computer-aided production processes are link in complex networks, rather than 
being linked in the sequential, linear process of the assembly llrie.^^ 



These characteristics may be the most difficult to iearh, compared to the 
concrete cognitive and manipulative skills required of middle-level positions 
in high-tech sectors. if so, then the most* vaitaabie skills in high-tech 
occupations may be the bld-f ashiohed bne — the ability to think abstractly and 
symbblicaliy , the ability tb understand the underlying structure of 
interrelated prbductibh systems, the personal attributes bf responsibility and 
independence — while specific skills training may be both insufficient and 
quickly obsolete. The heed for such general skills is especially important 
because of the view^ increasingly cdrnmbh* that cbmmuhity colleges are partly 
remedial institutions:^^ given the failure of high schools, the lack of 
general skill training in high-tech vocational programs will leave students 
bereft of the ability to understand the technical complexities they^ 
manipulate. — 

■ / 
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The egalitarlah claims of vocatldrial educatlbri ; The cbrhmuriity colleges 
have claimed for themselves the mantle of egalitarian educatlbri ^ particularly 
because of their bperi door policies. As Secretary of Education Terrel Bell 
declared, "perhaps the mbst Impbrtarit role Ebf community arid techriical 

colleges] is makirig pbst-secbridary education accessible tb sb many who 

_ _ __ _ np - 

btherwise would have little or rib bppbrturiity beybrid high schbbl". Typical 

of the rhetoric of post-secondary: educators is the statement that "the 

/Sk _ . _ . . . _ ____ ___ ___ 

cbffirauriity dbllege is the best expression in higher education of the 
egalitarian ideal of American life: by maintaining an open admissions policy 
the college fosters bUr belief in equality of opportunity".^^ Post-secondary 
institutions are heirs tb a similar egalitarian claim made by vocational 
eductbrs since the turn of the century: that vocational education provides an 
education to those who otherwise would get none, and that it provides a way of 
integrating into the economic mainstream those who would otherwise be left 
out, including women and minorities. Accompanying such rhetoric is a common 
assertion of moral parity with higher-ievel "acad^ic" iristituttoris: "We bf 
the community colleges do not believe that there are higher and lower studies, 
arts that are liberal and arts that are servile — or that education fbr 
rneariirigfui wbrk is less wbrthy thari education for mearilrigful citizeriship" .^^ 

the claim that the coraraunity colleges represent the "best expression of 
the egalitarian ideal" rests on two assumptions: that thbse whb attend 
community colleges would otherwise have received no further education; and 
that cbmmuriity college cbrifers ari economic advantage bver those who db ribt 
attend. {A third pbssibility— that the cbmmuriity cblleges are egalitariari — 
because hey provide a Ibw-cost mechariism fbr iridividuals tb prbgress tb a • 
B. A. degrees--has been all but abandoned under the cbriversibri bf community 
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colleges to terminal vocational institutions.) Both these propositions may be 
correct i though evidence for them is far from complete. 

On the other hand, there are substantial reasons to suspect that this 
egalitarian claim is overstated. Within the system of higher education ^ 
community colleges represent the lowest "tracK" relative to four-year 
universities and colleges, with a higher proportion of working-class and 
minority students; the emergence of the comraunity college has stratified the 
system of higher education by class and race, just as high school voc ed 
programs stratified the high school after 1900.^^ Community college programs 
are highly stratified by gender — with few women in trade and industrial 
programs, and few men in "female" prograras like secretarial or health 



technician programs. Specifically in the area of high tech programs, fears 
that minority students and women are less well prepared in science and math — 
and that middle-class students have a headstart by having computers in their 
homes — has generated fears that the expansion of high-tech voc ed will in fact 
foster only the advancement of white, male^ and perhaps middle-class students; 
Others have expressed fears that the community college is becoming a raiddle- 
class institution i especially because of ecdhdmic pressures. Finally, the 
existing "partnerships" between business and education — including the 
"customized training" that has become so prbmiri€nt--are highly iriegalitarian , 
for the simple reason that many of them take existing employees of firms and , 
provide them additional training; thus the patterns of racial arid gerider 
discrimination that pervade business and industry are replicated in training 
program as well. 

Some of these prbblems--esi3iecially the position of the community college 
as the lowest "track" within--higher educatiori--are external to the cbrhmuriity 
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colleges themselves. Others--like the poor represeritatibri of women in "male" 
tracks and the biases inherent in customized prbgram3--are more their fault* 
and contradict the claim of egalitarianisSm. However^ the larger problem is 
the replication, in every corner of the education system, of the tehsibri 
between egalitarian goals and the greater pressures to preserve irieqUaities 
through the operation of the schools. 

The basic dilemma of vocational education has never been resolved: 
whether it provides greater bppbrtunity by giving a chance for advancement to 
sbrae wbrkihg claais ybUth whb would otherwise fail to continue in schools (the 
egalitarian claim) or whether it thwarts advancement by preventing some 
students from continuing to higher levels bf eduction (the "cooling out" 
notion). If some of each outcome occUrSi then there is enough evidence to 
sustain both ideas, though the overall effect bf vbcational prbgrams may be 
simply to reduce the differences in educational outcomes. The dilemma bf what 
vocational education really does remains the same, whether the content of 
vocational programs involves new technologies or old. 

IV. The Vbcatibnal Imperative 

Vocational education for high-tech occupations provides genuine 
opportuntttes. These occupations require some real skills, not just 
appropriate attitudes ; the necessary skills include both "academic" 
cdmporients— especially knowledge of science and math, and some capacities for 
abstractibn-- as well as more "vbcatibnal" cbrapbhents related to manipulative 
skills arid experierice* a cbmbiriatiori that suits vocational education in school 
settirigs perfectly. Post-secondary programs generally train older students 
(rather than teenagers), stUderits whb are old enough to enter the "adult" 
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labor markets students who have a better chahcje of knowing what they want to 
do and being well motivated. These programs also have the flexibility that 
has by now vanished froni high schools and four-year institutions ^ arid 
community colleges can adjust programs to suit the technical requirements of 
different occupations. The demand for middle-level high-tech occupations is 
real enough (even though demand has often been overstated), and the pay and 
working conditions of these jobs are certainly better than the semi-skilled 
assembler and service occupations lower in the bccupatibrial structure. 
Preparing students for these positions constitutes a job worth doing well-- 
perhaps a job without the glamor and the status of preparing the next 
generation of researchers on the frontiers of artificial intelligence, but 
still a job crucial to the well-being of firms and workers alike. 

Still, at the very mdmerit that the develbprnerit of high tech has come to 
national jplrebccupatioh ^ we can see the glimmers of poteritial problems, similar 
to those bf vbcatibnal educatibri in the past. One of these is the tendency 
towards exaggertibh, overstating hbw many high-tech jobs will be availiable, 
and over^-promising what vbcatibnal educatibh can db tb solve the country's 
problems. In turn, this can lead all tbb easily tb preparing too many 
students for too few jobs, or training students fbr jbbs that heed little 
preparation except brief on-the-job training--the process by which high school 
vocational education has been condemned as "training for unemployment". 
Another is the tendency to fall into too-specific training, under pressure tb 
be "relevarit" arid to establish "partrierships". Particularly in the high-tech 
area, the teridericy towards specific skills is inappropriate because the 
dominant cbmpiairit is that mariy students lack the general skills in science 
arid math that are prerequisites for further learriirig, and because the pace of 
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change more quickly makes specific skills obsolete, A third problera a 
confusion about the egalitarian role of vdcatibhal education, generated by the 
dissonance between rhetoric and reality: at the same time that post-secondary 
schools claim for themselves the fulfillment of eqUal educational opportunity, 
they often operate to perpetuate old, familiar patterns of inequality. 

The bandwagon effect in education has always been ambiguous. Whenever it 
has appeared in the post-war period— in the Sputnik crisis of 1957, and the 
more recent crisis of confidence in the high school; in the discovery of 
compensatory education in the 1960s, and the school finance reforms of the 
197bs; in the cries of undergraduates for "relevance" in the 196ds. and the 
cries for "relevance" (of a different 'idrt) of undergraduates in the l97Gs and 
198ds; in the promise that schools can iraprbve our cbrapetitiveriess with Russia 
or with Japan, or contend with "social dynariite" in urban slums or youth 
unemployeht , the technological unemployment of the 1960s or the high-tech 
challenge of the 198d»s— the results often have a similar cast. Ah excess of 
enthusiasm overstates the problem, underestimates the sblutibhs^ and leaves 
the essential structure of the schools unchanged after public attentibh has 
waned. The residues that remain — of which compensatory is a good exarnple--are 
bfteri Valuable, but just as often the fire of enthusia»n burns for nothing. 

in the case of high tech vocational educatibhi much larger forces drive 
the reactions of educators , students , businesses , arid aoci al commentators 
calling for a renewal of our "human resources". The vbcatibrial imperative is 
hard to resist: it gains support from students in search of jobs, businesses 
iri search of trained workers, and educators in search of students, arid it 
gives education ah economic and social function larger than the trairiirig' bf 
students for a few vacancies. Beyond that, the power of voeationalism has 
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been its ability to serve several contradictory roles of education 
simultaneously: the need to serve the interests of individual students while 
trying to address more collective goals; the duty to prepare students for a 
highly differentiated set of occupations while still passing on a common core 
of knowledge and values ; the pressure to provide equality of educational 
opportunity within ah unequal society where the pressures to reproduce 
inequality have been even greater; the need to use public resources in support 
of democratic goals, and the pressure from capital to use public resources for 
private ends; the need to serve simultahebusly the "hand" and the "mind", the 
practical and the abstract, the vdcatidhal and the academic. 

There is almost hb constituency to resist vocationalisra. Some educators 
try bccasibhally, cbmplaihihg that the ability to reason is disappearing under 
the weight bf vocational impediments, but they can be dismissed as academic 
and irrelevant. Some business people complain occasionally that their 
employees don't know the basics, but they often play a role in the use of 
educatibhal credentials that is a part of vocationalism . The "back to basics" 
movements has peribdically appeared in different forms, but this movement has 
concerned itself more with the "frills" bf education and Its egalitarian goals 
than with its vocational purposes. So too in the community colleges there 
have been opponents bf its increasingly vocational role, but they have been 
branded elitists, seekers of a false academic status, or barriers to growth; 
essentially, they — 'like educators a€ all bther levels bf education — have 
nothing to offer in place of vocationalism. 

The short-run appeal bf vbcatibhalisra is irresistabie, but the long-run 
consequences are poor: educatibhal inflation; the dilution of skill training 
and the degradation of learning ^ arid their replacement with the search for 



38 



35 

credentials; heightened battles over access to education, while educational 
inequalities are replicated in hew forms; uriehdirig battles between teachers 
and students, contributing to the sense of schools as unpleasant places; the 
sense that the relationship* between schooling and labor markets has grown 
increasingly irrational, even though vbcatibnalism was always intended to 
establish a closer relationship between schooling arid work. The power of 
vocationalisnn is a manifestation of the ability of capitalism to bend 
institutions to its end, but to do so iri a way that is collectively 
irrational, in a way that makes these institutibris less useful iri the lorig 
run. 

The emergerice of riew vocational challenges — like ;the appearance of new 
technologies- -begiris this cycle all over again. The outcome could be very 
different, arid it still may be possible for post-secdridary vocational 
education to avbid the pitfalls of the past. To do that* however, will 
require a different conceptibn of schooling. 
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